Aim: Cognitive dysfunction and negative symptoms interfere social participation in patients with schizophrenia. Cognitive remediation has proven effective for cognitive deficits. While there are few effective treatments for the negative symptoms of schizophrenia, music therapy is expected to ameliorate negative symptoms. With the goal of improving both cognitive dysfunction and negative symptoms, we originally developed a program of Music Therapy incorporated into Cognitive Remediation (MTCR). We introduce the MTCR program and our preliminary results of conducting MTCR in patients with schizophrenia. Methods: The program was based on the NEAR (neuropsychological educational approach to cognitive remediation) program. The MTCR program uses instrumental performances and ensemble vocal performances to train cognitive functions, which consists of 30 sessions in total, with each session being 60 minutes long (45 minutes of music, 15 minutes of verbal session). The participants attended sessions semiweekly in groups of fewer than 12 members. We measured the participants' symptoms twice, before the intervention and after the final session. For both measurements, we used the BACS and BPRS. Thirty-six individuals (26 men, 10 women; average age of 42.4 years) with schizophrenia participated in this study. They participated in an average of 28.2 sessions. Results: BACS total scores (p < 0.05), "verbal fluency" (p < 0.01) and "attention" (p < 0.02) subtests improved sig-How to cite this paper: Kosugi, N.,
Introduction of Music Therapy Incorporated into Cognitive Remediation: A New Approach to Cognitive Dysfunction in Psychiatric Disorders and a Preliminary Report on Its Effects in Schizophrenia 1. Introduction
Schizophrenia incurs significant burdens to society [1] . With onset typically occurring during the 20s and 30s, schizophrenia brings significant economic losses [2] [3] , and the burden and loss to patients and their family members are immeasurable [4] . Therefore, recovery support is paramount.
Cognitive dysfunction and negative symptoms interfere with social participation, making social participation difficult for patients with schizophrenia [5] [6] [7] [8] . There are a number of therapies available for cognitive deficits, including cognitive remediation (CR), cognitive behavioral therapy (CBT), and occupational therapy (OT), and these therapies have proven effective [9] [10] . On the other hand, there are few effective treatments for the negative symptoms of schizophrenia [11] , owing to the difficulties and costs involved [11] [12] . There is, however, evidence that music therapy can ameliorate negative symptoms [13] [14].
It has recently been reported that CR can also lead to improvements in negative symptoms of schizophrenia. Ventura et al., for example, assessed symptoms using the Scale for the Assessment of Negative Symptoms (SANS) and the Brief Psychiatric Rating Scale (BPRS), and they reported improvements in SANS-assessed affective flattening and alogia, and in BPRS-assessed affective flattening [11] . In a network meta-analysis, Cella et al. reported that CR was associated with an improvement of negative symptoms and that it is effective for reducing the level of post-therapy negative symptoms [15] . There are also reports that music therapy leads to improvements in mental state and social functioning [13] [14] . Geretsegger et al. [14] for example, used the paced auditory serial-addition task (PASAT) and the "Wisconsin card sorting test -correctly completed categories" (WCST-Cc), and they reported improvements in PASAT-assessed attention and in WCST-Cc-assessed abstract thinking. The study assessed social functioning based on Social Disability Screening Schedule (SDSS) scores and found significant effects favoring music therapy [14] . [16] . In the present report, we will introduce the whole program of MTCR in detail. The MTCR program uses instrumental performances and ensemble vocal performances to train cognitive functions such as verbal/reasoning skills and social skills. In the beginning and the ending in every session, we had the participants perform the same song together in order to enhance group cohesion. We also incorporated time during sessions for participants to request songs to sing, so as to help participants enjoy the process 
Method

Subjects
Regarding our criteria for inclusion in the study, we only recruited those who 1) had been diagnosed with schizophrenia based on the DSM-IV [17] ,
2) consented to participate,
3) were attending daycare services or workshops, 4) had been in the facility for at least three months, 5) could attend semiweekly sessions over a four-month period, 6) could engage in group activities, 7) were in the 18 -60 age range, 8) had attended regular classes during their schooling and graduated from junior high school, 9) had no visual or hearing impairments, and 10) could use one or both hands relatively freely.
As for the exclusion criteria, we excluded those who did not want to engage in music for whatever reason. We obtained the participants' informed consent, having briefed them in writing that we had designed the program with the aim of improving cognitive deficits in persons with schizophrenia and that we were asking them to participate in our study for verifying the MTCR program's effectiveness. As a result, the characteristics of the participants were as follows; 1) the mean age ± SD, 42.4 ± 9.0 years old, 2) the mean duration after onset ± SD, 20.3 
Procedures
The participants attended the 30 sessions in groups of fewer than 12 members.
The sessions were held semiweekly, and the period of intervention amounted to approximately four months in total. Immediately after the end of each session, the participants completed the questionnaire shown in Figure 1 . We measured the participants' symptoms twice; the first measurement was before the intervention and the second was after the 30 th and final session-approximately four months after the first session. For both measurements, we used two diagnostic tools: The Brief Assessment of Cognition in Schizophrenia (BACS) [18] and BPRS. Regarding BACS, we used two versions of it, one for the first measurement of before intervention and the other for the second measurement of after the final session, in order to avoid the learning effect.
Overview of MTCR Program
The MTCR is a rehabilitation program that ameliorates cognitive dysfunction using music in combination with cognitive remediation. The purpose of the MTCR program is to improve cognitive performance and negative symptoms simultaneously.
The program was based on the NEAR (neuropsychological educational approach to cognitive remediation) program [19] [20] . NEAR consists of cognitive sessions and verbal sessions (the latter of which are also called "bridging groups"; 20] ). In cognitive sessions, clients perform cognitive training using computer games, such as spot-the-difference and word-based puzzles. The verbal session involves a group discussion, the aim of which is to help clients apply their trained cognitive functions in actual life settings such as work and school. Examples of the content discussed include making plans, prioritizing tasks, and social skills.
For the verbal sessions in our MTCR program, we used largely the same activities proposed in NEAR. However, instead of computer games-based cognitive training, we used musical activities (which we refer to as "music sessions"). We designed the content of the music sessions based on the verbal sessions. The MTCR program consists of 30 sessions in total (see Table 1 cited from [16] ). Table 1 shows the break-down of the sessions. Each session is 60 minutes long (45 minutes of music session, 15 minutes of verbal session). Table 2 shows how time is allotted in each session. 
Overview of Music Session
We made the contents of the music sessions enjoyable through music activities such as singing and playing the instruments. At the start of the session, the participants sing a starting song (an original composition). Singing the same song each time helps make the participants aware that the music session is beginning. formances culminate in a grand performance at the end of the 30 th session. We hoped that by gradually improving the musical performance with each session, the participants would be more motivated to continue until the final session.
Music-Based Cognitive Training
We outline some of the music-based cognitive training tasks. Please see Appendix for detailed descriptions of all 30 of the music sessions. Those readers who wish to know the exact contents of MTCR Program are encouraged to write to Naoko Kosugi (NK) at naonaoan@gmail.com asking NK to send the file of Appendix through e-mail.
In training for social skills, (Module #1 in Table 1 ), the research participants played tambourines in pairs. One holds the tambourine while the other holds the stick. The person holding the tambourine holds it out and at an angle that is easy to strike for the person with the stick. Simultaneously, the person striking the Open Journal of Psychiatry tambourine with the stick tries to pay attention to the force with which he/she strikes the tambourine so as not to make the other person uncomfortable. In this way, the two participants can learn how to be considerate toward each other.
For training in verbal deduction (Module #2 in Table 1 ), we handed participants cards that displayed the lyrics to the relevant song but with some of the lyrics missing. The participants had to infer the missing words or phrases. An important aspect of this task was for participants to 1) think of words or phrases that would fit with the surrounding content and be consistent with the overall theme of the lyrics, and to 2) consider the existing lyrics and ensure that the words or phrases they choose are of such a length that they could be completely vocalized in the time it takes to sing the lyrics.
For training in working memory (Module #1 in Table 1 ), the number of times that research participants clap their hands while singing is gradually increased phrase by phrase.
In the training for changing negative thinking (Module #5 in Table 1 ), participants learn that they may begin to enjoy activities by becoming aware of their habit of jump to the conclusions, by being shown examples and changing their way of thinking about things. Specifically, the music therapist first hands out the sheet music for In the Mood to the participants, before abruptly saying, "Now, let's clap the rhythm." This action induces a negative mindset among the participants because they assume the music appears too complicated for them to clap along to. Then, the music therapist plays In the Mood on the keyboard. The participants soon notice that it is a cheerful and fun song that they know and become a bit excited. With the music therapist's encouragement and teaching by example, the participants gradually improve their clapping along to the music, which puts them in a good mood. Through this, the participants can avoid having a negative mindset-the tendency in difficult or unfamiliar situations to hastily conclude that they cannot cope with the situation. Instead, they learn that they can enjoy it if they change their way of thinking. In this way, the research participants are enabled to do many kinds of group activities using music as the cognitive remediation.
Materials
We outline some of the materials we prepared for the MTCR program. 
Measures
We used BACS to assess cognitive performance, and BPRS to assess psychiatric symptoms. We also conducted a questionnaire ( Figure 1 ) to measure how far the participants concentrated in the sessions and how easily they could understand the content of the sessions, and whether they were enjoying themselves.
Statistical Analysis
To evaluate the effectiveness of the MTCR program, we assessed the participants with BACS and BPRS before (baseline) and after the 30 sessions and subjected 
Results
Research Participant Characteristics
Thirty-six persons (26 men, 10 women; average age of 42.4 years) participated in this study. They participated in an average of 28.2 sessions. The lowest number of sessions attended was 23 and the highest was 30, and 11 participants attended all 30 sessions. A limited part of the results is reported elsewhere [16] . In the following, we report the whole results in detail. Table 3 shows the results for BACS and Table 4 shows the results for BPRS. In Table 3 Overall BPRS scores were essentially unchanged (30.72 → 29.47, t (35) = 0.80, p = 0.427), but significant improvement was observed in the "emotional withdrawal" and "blunted affect" (3.42 → 2.78, t (35) = 2.41, p = 0.021) subtests, which are categorized as the negative symptoms. In addition, significant improvements were also observed in the "hostility" (1.11 → 1.0, t (35) = 2.09, p = 0.044), "bizarre behavior" (1.92 → 1.42, t (35) = 2.84, p = 0.007), "mannerisms and posturing" (1.56 → 1.25, t (35) = 2.74, p = 0.01), and "disorientation" (1.36 → 1.11, t (35) = 2.31, p = 0.027) subtests. Figure 3 shows the participant feedback concerning whether they concentrated Across the 30 sessions, 74.12% of the participants on average concentrated thoroughly, while 3.5% on average did not concentrate at all. Session 24 featured the lowest rate of those who concentrated thoroughly, namely, 61.3%. The cognitive theme in this session was "thinking about your thinking" (Module #5 in Table 1 ). Figure 4 shows the participant feedback concerning whether they found the sessions difficult or exhausting (the responses to Question 2 in Figure 1 ). Across the 30 sessions, 58.8% of the participants on average did not find the sessions difficult or exhausting at all, while 18.4% on average found them very difficult or exhausting. Session 9 featured the lowest rate of participants who did not find the session difficult or exhausting at all, at 47.2%. The cognitive theme in this session was "problem solving" (Module #2 in Table 1 ). The rate of those finding the session difficult and exhausting gradually decreased with successive sessions, suggesting that the participants grew accustomed to the program over time. Figure 5 shows the participant feedback concerning whether they found the sessions easy to understand (the responses to Question 3 in Figure 1 ).
Effectiveness of MTCR Program
Participants' Feedback
Across the 30 sessions, 70.0% of the participants on average found the sessions easy to understand, while 3.1% on average struggled to understand. Session 24 featured the lowest rate of participants who found the session easy to understand, at 12.9%. The cognitive theme in this session was "thinking about your thinking" (Module #5 in Table 1 ). As we saw in Figure 3 , this session also featured the lowest rate of participants who concentrated well, suggesting that we should make the program content easier to understand to encourage participants to concentrate better. Figure 6 shows the participant feedback concerning whether they enjoyed the sessions (the responses to Question 4 in Figure 1 ).
Across the 30 sessions, 86.8% of the participants on average enjoyed the sessions, while 9.4% on average did not. Session 19 featured the highest rate of participants who did not enjoy the session, at 11.8%. The cognitive theme in this session was "summarizing the main idea" (Module #4 in Table 1 ). The rate of those enjoying the session increased as they participated in more sessions, suggesting that the participants gradually started to enjoy the program.
Discussion
The results of our study indicate that our MTCR program improved both cognitive deficits and negative symptoms. Specifically, we observed significant improvements in the cognitive performance items "verbal fluency" and "attention" and in the negative symptoms "emotional withdrawal" and "blunted affect." As regards psychiatric symptoms, the results revealed significant improvements in "mannerisms and posturing," "hostility," "bizarre behavior," and "disorientation."
In a review in Kasumi et al. [10] , the effects of cognitive remediation on the seven cognitive domains are summarized as follows. Through intervention by cognitive remediation, attention/vigilance, verbal working memory, verbal learning and memory, and reasoning/problem solving were classified as "effective." The class of "likely effective" contained the speed of processing and visual learning and memory domains, and the class "possibly effective" contained the social cognition domain. It can therefore be concluded that effects were demonstrated for intervention across all seven cognitive domains. Our MTCR program significantly improved attention, and so we can say that our program's attention-improving effect was consistent with that of NEAR. However, we did not observe improvements in the other items. The lack of such improvements might stem from differences in the density of intervention between existing cognitive performance training programs (such as NEAR) and our MTCR intervention.
In a recent review, Geretsegger et al. [14] found that medium-term (more than 13 weeks) continuous intervention of music therapy had a positive impact on general mental state as measured in the Positive and Negative Symptoms Scale (PANSS), negative symptoms as measured in the SANS, and social functioning as measured in the SDSS. They found that several aspects of cognition (attention, memory, and abstract thinking) were significantly improved by medium-term music therapy as well. The effects of our 15-week-long intervention extended beyond cognitive performance and negative symptoms; we also identified significant improvements in psychiatric symptoms, namely, mannerisms and posturing, hostility, bizarre behavior, and disorientation.
We envisage four possible reasons as to why our program improved negative symptoms. 1) the intervention lasted for 15 weeks; 2) patients participated in the program as a group; 3) the participants frequently interacted with the therapist (the therapist also led the cognitive performance training and verbal sessions); 4) the participants' cognitive performance improved. Reason 1) is consistent with Geretsegger et al.'s study, which reported that musical therapy's psychiatric outcomes increase with continuous intervention and that these outcomes clearly emerge with medium-term intervention (13 -26 weeks) [14] . Reason 2) is consistent with Revell et al.'s study, which reported that group-based intervention yielded significant improving effects in negative symptoms [1] . According to Revell et al., those who were willing to participate in the group program were Open Journal of Psychiatry strongly motivated to achieve cognitive remediation, which may explain why they were more likely to exhibit improvements. Reason 3) is consistent with Ventura et al.'s study, which reported that frequent interactions with the facilitator and therapist during cognitive performance training was a factor behind the improvements in negative symptoms. As for reason 4), we believe that an improvement of cognitive function facilitated social functioning, which in turn led to an improvement in negative symptoms. As discussed in Ventura et al. [11] , improvements in cognition coupled with reductions in negative symptoms might similarly be associated with improvements in social functioning. Improvement in tracking conversations due to enhanced attention and focus might lead to improvement in social interactions by allowing patients to show a greater range of social responses. They also speculated improvement in cognition might be associated with decreasing negative symptoms such as a sociality, which might result in increased social engagement, then quantity and quality of social interactions should increase.
Limitations
The limitations of this study include the fact that we did not use a control group and the small size of our sample. Additionally, we did not fully explore the reasons for the improvements in verbal fluency, hostility, mannerisms and posturing, bizarre behavior, and disorientation. Accordingly, future research should use a control group for comparison, use a larger sample, and explore more thoroughly the reasons for improvements in the above items.
Conclusion
Our study demonstrated that MTCR program can improve both cognitive dysfunction and negative symptoms of patients with schizophrenia, which implies that it can also potentially facilitate the social participation of such patients. To further verify the effectiveness of the program, it is necessary to conduct a more reliable empirical study using a control group.
